Objective: Hydrocephalus is a common condition seen in the neurosurgical practice that usually requires insertion of a cerebrospinal fluid (CSF) shunt. It is commonly seen in our country for possible several reasons; some of them are the prohibition of abortion and increased consanguinity marriages. In this study, the authors retrospectively analyzed 124 hydrocephalic patients operated upon at our institute for three years period. Our aim is to verify the extent of the problem in our community, addressed some facts and to improve our services. Results: In this study, 124patients were analyzed. 244 operations were performed. 96patients (72.4%) had congenital hydrocephalus, 24 patients (20%) had associated cranial anomalies, 32 patients (25%), their parents were relatives. 70 patients (56%) had noticeable mental retardation. Shunt malfunction reported in 71 patients (57%) and the infection rate was 8% (10 patients).
Introduction:
Hydrocephalus is a common condition in neurosurgical practice. The causes of hydrocephalus will be considered under the following headings: Tumors, congenital malformation, inflammation and absorption problems. The various classification of hydrocephalus are based on clinical features, morbid anatomy or time of onset; Dandy (1913) Subdivided hydrocephalus into two major groups: Communicating and Non Communicating. This classification has been found most favor, since it can be modified by etiological description. In almost every case of hydrocephalus, there is a pathological obstruction at some point along the pathway of cerebrospinal fluid circulation with few exception (1) . Symptoms and signs of shunt malfunctions; varies with age of patients. In infants, because of inability to communicate the symptoms of increasing intracranial pressure (ICP) are not recognized. These includes: lack of activity, drowsiness, failure to thrive, vomiting, unexplained fever, attacks of crying and convulsions. The fontanells are larger than normal and bulging, while in children the symptoms of increased ICP is clear; the fontanells are closed, papilledema maybe present, squint often fluctuates, there may be attacks of loss of consciousness or convulsions when hydrocephalus is severe. Patients with shunt infection may present with variable group of symptoms. These can range from obvious wound infection, meningitis, peritonitis and septicemia to non specific signs such as fever. Later infections tend to be more non specific with nausea, vomiting, malaise, lethargy, anorexia and irritability. Untreated hydrocephalus has a poor natural history, with a death rate of 20% to 25% and severe physical and mental disabilities in survivors (2) .
CSF shunting to control hydrocephalus is not without complications. The primary complication of shunting are obstruction, infection and drainage problems (1 ' 3) . The rate of shunt malfunction in the first year of placement is 40% and thereafter, it is about 10% per year (2) . Reported rates of shunt infection vary from 3-52% (1 ' 3 ' 4) .
The objective of this study is to get some epidemiological data and to address some facts about hydrocephalus in Eastern Province of Saudi Arabia.
Patients and Methods:
Patients included in this study were admitted to the Neurosurgical Department at King Fahd Hospital of the University as cases of hydrocephalus during January 1999 till December 2001.
The clinical information obtained from the medical files using special data sheet, which included the following variables: age, sex, nationality, symptoms, diagnosis, etiology associated congenital anomalies, degree of disability, consanguinity, procedure, number of operations, valve type, infection rate and complications.
Results:
The retrospective analysis of 124 patients, with hydrocephalus in three-year period (January 1999-December 2001) was performed. The patient's age (Table 1) : Forty-two (42) neonates (less than two months), 34 infants (2 months-2 years), 38 children (2 years-13 years), and 10 adults. Out of the total patients, 68 (55 %) were males and 56 (45%) were females. Nationality 112 (94%) were Saudi and the rest are non-Saudi. Associated congenital anomalies were observed in 32 patients (25%), the majority (24 patients, 75%) were central nervous system (CNS) related, which included 4 Dandy Walker, 2 encephalocele and 18 lumbosacral meningomyelocele. The non-CNS related anomalies seen in 8 patients (25%) which included 6 congenital heart disease and two patients with cleft palate. 70 patients (56%) had noticeable mental retardation. Consanguinity was reported in 32 patients (25%). 244 operations were performed, approximately every patients had two operations throughout the relatively short period (3 years). (Table 3) : Ninety-six (96) patients (77.4%) had congenital hydrocephalus, 9 patients (7.2%) post meningitis, 8 patients (6.4%) post-intracranial hemorrhage (4 subarachnoid, 4 intraventricular), 8 patients (6.4%) brain tumor, and in 3 patients (2.6 %), the cause of hydrocephalus is head injury. Complications (Table 4) : Two patients died who were prematures and had poor general medical status. Shunt malfunction was reported in 71 patients (57%), 42 patients of the total 124 (34%)had only one shunt revision and 29 patients (23%) had two or more revisions. Two patients developed slit ventricle. Ten patients (8%) develop shunt infection, wherein six patients, the organism cultured was staphylococcus epidermidis and in the rest, the organism was Klebsiella Pneumonia. 
Etiology of Hydrocephalus

Discussion:
Hydrocephalus is a common central nervous system disorder. The overall incidence is not known. The birth prevalence in Saudi Arabia range from 0.81 to 1.6 per 1000 live birth (5, 6) .
We conducted our study on 124 patients over a three years period. The aim of this study is to have a proper evaluation of the course of the disease at least in the short term, to see where we are standing regarding the management, and to improve our care.
Our study showed that most of our patients are in pediatric age group 92% (114 patients), 62% are congenital hydrocephalus and most of them due to aqueduct stenosis. 94% (112 patients) were Saudi and the rest are non-Saudi. This demonstrates clearly a high incidence of hydrocephalus among Saudi population, although the population ratio in Eastern Province of Saudi: non-Saudi is 3:1 and this high incidence might be explained by consanguinity marriages (25%) and prohibition of abortion, and termination of the pregnancy.
The rate of shunt malfunction in the first year of placement is 40%, and thereafter, it is about 10% per year (2) . In our study, the rate of the shunt malfunction over the three years period of the study is 57%, which is corresponding to the rate in the previously reported study (2) .
There are 244 operations performed on 124 patients within three years period. The main reasons were due to mechanical problems in the valve, improper placement of the proximal or distal catheter, disconnection or the opening pressure is not suitable for the patients. Although, in many previously reported studies, they mentioned that the valve type is not a factor in increasing the rate of shunt malfunction, but in our study, it was clear that there is a significant influence of the valve type on the rate of shunt malfunction. We noticed a higher shunt revision of Hakim valve, where the operation rate is 2.5 times, while in Holter valve, the rate of reoperation was 1.5 times and in Pudenz valve, the rate is 1.3 times. Shunt infection usually occurs within a few months of shunt surgery, and is associated with substantial risks of morbidity, including increased risk of seizure disorder, and decreased intellectual performance (7 ' 13) . The treatment of shunt infection requires removal of the shunt system, placement of an external ventricular drain, a course of appropriate antibiotics, and eventual insertion of a new shunt system. This involve a minimum of two separate operations and a hospital stay lasting as long as two to three weeks (12 ' 14) . In addition, shunt malfunction is associated with a long term risk of mortality greater than 30%, which is nearly double that observed in children without infection (715) . Ten of our patients (8%) developed shunt infection inspite of using prophylactic antibiotics, that required an external ventricular drain. Six patients had staphylococcus epidermidis, while four patients had klebsiella pneumonia. We think that our relatively high incidence of infection rate because our hospital is a teaching institute, and the Residents are doing most of the cases, where the duration of surgery is prolonged and improper handling of the shunt and tissues could provoke the shunt infection.
Conclusion:
Hydrocephalus represents a frustrating continuous challenge to the treating physician and the community. Till now, there is no ideal treatment for hydrocephalus. High incidence of hydrocephalus in Saudi Arabia has to be addressed. Premarital counseling and people orientation about this problem might help to reduce the number of cases. Shunt malfunction and infection are the main complication of shunting, which could be reduced by applying special protocol.
